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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )□ Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)^ This action is non-final. 

3)D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4® Claim(s) 62-90 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 62-90 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 26 June 2004 is/are: a)[3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)Q None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Preliminary amendment, filed on 7/19/04 has been entered. 

Specification 

Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 1 50 words. It is important that 
the abstract not exceed 1 50 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 62-65, 68-75, 78-82 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Doan et al. (US 5186670) and in view of Lee (US 5458518). 

Regarding claims 62-64, 68-70, 71-73 & 78-80, Doan discloses a field emission 
device (Fig 1 ) comprising a substrate (1 1 of Fig 1 ), a plurality of spaced apart 
conductors (12) formed on the substrate (1 1), a plurality of spaced apart emitter bodies 
(13) comprising a high resistivity material (lines 41-44 of column 4) formed on the 
conductors (lines 18-27of column 3), a dielectric layer (14 of FIG 1 ) having respective 
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openings coaxial with the emitter bodies (lines 38-41 of column 3), an extraction grid 
(15) formed on the dielectric layer including respective opening coaxial with the emitter 
bodies (see Fig 1 , lines 27-29 of column 3), an emitter tip (13) formed on each of the 
emitter bodies in the extraction grid opening, the tip formed from a material (Ba or Ce) 
having work function less than 4 electron volt (lines 27-32 of column 6), and a 
cathodoluminescent coated (phosphor) faceplate (16 of Fig 1) having a planar surface 
formed parallel to and near the plane of tips of the plurality of emitters (see Fig 1 ) . 

Doan further discloses that the dielectric layer (14 of Fig 1 or 18 of Fig 7) is made 
of silicon dioxide (line 50 of column 4), but fail to disclose porous silicon dioxide. 

However, in the same field of field emitters, Lee discloses a field emission device 
where the dielectric layer is a porous silicon dioxide layer (24 of Fig 6) on a substrate 
(10) formed by first forming a porous silicon layer then oxidizing the porous silicon layer 
to form columnar spacer (lines 52-64 of column 3) in order to improve the symmetry and 
the uniformity of the configuration surrounding the cathode tips (lines 16-19 of column 
2). Moreover it is well known in the art that the porous silicon dioxide is a low dielectric 
constant material suitable as an interlayer dielectric for a micro electronic structure, thus 
Lee provides a lower turn on voltage for the filed emission device. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to incorporate porous dielectric layer, as disclosed by Lee, 
in the device of Doan, since this will further reduce the consumption of power by the 
field emission device as well as provide uniformity of the configuration surrounding the 
cathode tips. 
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Furthermore Lee discloses a p-type semiconductor substrate, which undergoes 
through etching process but does not explicitly specify that the substrate is 
polycrystalline. However, it is well known in the art that polycrystalline character 
accelerate doping process and etching rate of polycrystalline substrate is also high. 
Thus it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to choose polycrystalline substrate which will form a porous 
polycrystalline silicon layer, in the device of Lee, since it has been held to be within the 
general skill of a worker in the art to select polycrystalline silicon substrate for its 
intended use as it is more suitable for doping process and faster etching process. 

Further, Lee discloses that the dielectric layer has porosity, but does not 
specifically disclose the percentage of porosity, however, it is well known that porous 
silicon oxide layer produced by anodization and then oxidation of a silicon layer has the 
property of having density of 20% to 80% of that bulk density in other words 20% to 
80% void (see Yue et al. 5430300, lines 59-61 of column 1). Thus it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
obtain a porous silicon oxide layer comprising 50% void, or voids between 22.5% to 
61.5%, since it has been held that discovering an optimum value of a result, effective 
variable involves routine skill in the art. Lee further does not explicitly disclose the 
relative dielectric constant of porous dielectric layer, however, it is known in the art that 
porous silicon oxide layer has a low dielectric constant and by controlling the porasity of 
the layer one can change the dielectric constant of the porous silicon oxide layer. Thus 
it would have been obvious to one having ordinary skill in the art at the time the 
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invention was made to obtain a porous silicon oxide layer having relative dielectric 
constant less than 1.6, since it has been held that discovering an optimum value of a 
result, effective variable involves routine skill in the art. 

Regarding claims 65, 75, Doan discloses that the emitter tip comprises a material 
chosen from a group consisting of: Sic, Zr, La, Zn, TiN, LaBg, Ce, Ba, diamond and 

silicon oxycarbide (lines 27-32 of column 6). 

Regarding claims 74 and 81 , Doan discloses an emitter body comprising a high 
resistivity material and emitter tip formed on the emitter and in the extraction grid 
opening (see rejection of claim 62). 

Regarding claim 82, Doan discloses that the emitter tips comprises a material 
chosen from a group consisting of: Sic, Zr, La, Zn, TiN, LaBs, Ce, Ba, diamond and 

silicon oxycarbide (lines 27-32 of column 6), and emitter body comprises cermet 
material (line 30 of column 6). 

Claims 66, and 76 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Doan and Lee as applied to claim 1 above, and further in view of Jones (US 
5869169). 

Regarding claims 66 & 76, Doan and Lee meet all the limitations of the claim 8 
except for the limitation of the emitter body being comprised of silicon monoxide and a 
metal. However, Jones discloses a field emitter element comprising SiO and a metal 
(Cr see abstract). This particular type of emitter element minimizes the susceptibility of 
the gate to stress (lines 44-47 of column 1). 
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Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to incorporate emitter element, as disclosed by Jones, in 
the combined structure of Doan and Lee, since this will reduce the stress and cracking 
of gate element. 

Claims 67,77 & 83 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Doan and Lee and Jones as applied to claim 8 above, and further in view of Itoh et 
al. (US 5793154). 

Regarding claims 67, 77 and 83, Doan, Lee and Jones together disclose all the 
limitations of claim 67,77, & 83 except for the limitation of emitter body being comprised 
of manganese. However, Itoh et al. disclose a field emission element (28 of Fig 3) 
comprising manganese (lines 7-8 of column 3) in order to minimize the production of 
any oxide layer on the tip surface of the emitter (lines 27-31 of column 2). 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to include manganese metal in the emitter body as 
disclosed by Itoh et al., in the modified structure of Doan and Lee and Jones, since this 
will minimize the production of oxide layer on the tip of the emitter, thus will provide a 
field emission element capable of stable and satisfactory emission characteristics for a 
long period of time. 

Though Itoh et al. specifically do not disclose the percentage of mangese present 
in the emitter body, optimization of prior art structure is considered to be within the 
general skill of a worker in the art. 
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Claims 84-88, & 90 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Thoeny et al. (US 5473222), in view Doan and Lee (US 5458518). 

Regarding claim 84-86, Thoeny et al. discloses a computer system (see Fig 4) 
comprising a central processing unit, a memory device, an input interface and a display 
(active matrix anode array of Fig 4). But Thoeny et al. do not disclose a field emission 
display device having limitations as of claims 84-86. 

However Combines structure of Doan and Lee discloses a field emission device 
having all the limitations of claims 84-86 (see rejection of claim 62-64). This particular 
field emission display provides a low consumption of power for having a porous silicon 
oxide layer of low dielectric constant. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to replace a display device, as disclosed by Doan and Lee, 
in the device of Theony, since this will reduce the consumption of power. 

Regarding claim 87, Both Doan and Lee disclose an emitter body comprises a 
high resistivity material (silicon oxide) including an emitter tip in the extraction grid (see 
Fig 2 of Doan et al. or Fig 6 of Lee). The same reason for combining art as claim 84 
applies. 

Claim 88 recites essentially the same limitations of claim 65. Thus claim 88 is 
rejected as claim 65 (see rejection of claim 65). 

Regarding claim 90, Doan discloses that the emitters are formed of materials 
having work function of less than 4 (lines 27-32 of column 6). 
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Claim 89 is rejected under 35 U.S.C. 103(a) as being unpatentable overThoeny 
et al. (US 5473222), Doan and Lee (US 5458518) and further in view of Jones and Ito 
as in claim 67. 

Claim 89 recites essentially the same limitations of claim 83. Thus claim 89 is 
rejected as claim 83 (see rejection of claim 83). 

Other Prior Art Cited 
The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure : 

(1 ) Bertotti et al. (US 4266233); This prior art teaches that polycrystalline 
character of the silicon substrate accelerate the acceptance of doping impurities 
in the substrate. 

(3) Fujii et al. (US 5483067): this prior art teach that etching rate of 
polycrystalline silicon is high. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Karabi Guharay whose telephone number is (571) 272- 
2452. The examiner can normally be reached on Monday-Friday 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimeshkumar D. Patel can be reached on (571 ) 272-2457. The fax phone 
number for the organization is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
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applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://Dair-direct.uspto.aov . Should you 
have questions on access to the private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



Karabi Guharay ^ 
Patent Examiner 
Art Unit 2879 



